resulting STM image is shown in Fig. S10a . Subsequently, the same area was scanned again, but this time with V t = +3V. We then zoomed out to a larger scanning area (166 Å × 166 Å) and switched back to our usual scanning conditions (see Fig. S10b ). In this image, the area that was scanned earlier with a high bias (V t = +3V) is indicated by a white broken square. It can be seen that the EtO br species were not removed during scanning with high bias. However, as expected 3 , all the H ad species disappeared after scanning with V t = +3V. As a result, the O br rows and the Ti troughs became clearly visible in this area.
In the area scanned with high bias the white lines are superimposed on the Ti troughs.
By extrapolating the white lines to the area outside the white broken square it becomes evident that the many new species that appeared after UV-light illumination ascribed to H ad species are indeed centered at the O br rows (i.e. between the lines), as expected for the H ad species 3 . Moreover, it can be seen that the EtO br are centered about the O br rows. Also this result is expected, since the EtO br species are formed via EtOH dissociation at O br vacancy sites 4 . The described control experiment further supports the assignments given in the main text. ) sample. Here, the -feature is similar as in the previous case, but the -feature is less intense by a factor of ~2.6. The -feature arises from water molecules in the residual gas, which adsorb in the Ti troughs 1, 5 while cooling the sample down to ~100 K. The -feature, however, arises from the recombination of H ad species with O br atoms 1, 5 .
Consequently, the integrated area of the -feature is a measure of the H ad density.
An STM analysis of the h-TiO 2 (110) surface corresponding to the green spectrum in Fig. S11 yielded an H ad density of (11 ± 0.5) %ML, which is a factor of ~2.45 less than on the illuminated EtOH / r-TiO 2 (110) surface [(27 ± 1) %ML, see Fig. 1d ,e].
Accordingly, the TPD and STM data are in excellent agreement. 
